Choanoflagellata (represented by the taxon Monosiga
For phylogenetic analyses, we used our own generated mitochondrial protein sequences, including data ovata) to animals than to Fungi. However, the bootstrap value for this relationship is low (58%) and, as the aureported here from M. brevicollis and A. parasiticum, as well as sequences determined by others and retrieved thors state [15], "rigorous statistical tests such as the Kishino-Hasegawa test were also carried out but were from public data repositories. The analyses included about 3000 aligned amino acid positions from 11 wellunable to provide statistical support for any of the alternative trees." Another recent phylogenetic study used conserved proteins whose sequences were concatenated (see Experimental Procedures section for details). elongation factor 2 (EF-2), ␣-and ␤-tubulin, and actin proteins [16] . In all four trees, bootstrap and quartet- Figure 1 depicts the tree obtained with the maximum likelihood (ML) method implemented in PROML [18], puzzle indices are only shown at selected branches and are weak in support of either the fungal-animal diverwith site heterogeneity modeled by the discrete ⌫ distribution. Because the ML method is computationally gence or the branching order within the animals, thus calling into question the overall topology of these trees.
highly demanding, the number of taxa was limited to 20. Taxon selection was based on two criteria; we excluded Finally, in this study among-site rate heterogeneity was not taken into consideration, and no statistical tree setaxa that either completely lack mitochondrial nad genes or that display highly accelerated rates of evolution of lection tests were performed.
We posit that one important reason for the contromitochondrial proteins (see Experimental Procedures for details). Notably, within the Metazoa, essentially all versy about early animal evolution is that the available sequence data have been insufficient to yield unambigutaxa evolve quickly, with the exception of the sea anemone Metridium Fungi sister relationships. It should be noted that for the these five data sets. However, the resulting trees did not yield significant support in favor of or against the tree including H. sapiens, the WSH test does not reject (at the given significance level) the hypothesis that Ichtopology that was obtained with the full set of concatenated proteins.
thyosporea are basal to Fungi and Metazoa (Table 1 , topology #3). However, this topology is unambiguously When we used the concatenated data sets, both ML and distance approaches yielded identical tree topologrejected when H. sapiens is excluded from the data set (see Supplementary Material). We attribute this differies with branches supported by robust (Ͼ90%) bootstrap indices. To assess the level of confidence in tree ence to the fact that H. sapiens displays the longest branch, and long branches are notoriously difficult to selection, we performed statistical tests with the soft- place with confidence in phylogenetic analyses [26] . We gae), and the Holozoa defined here. Hence, multicellular groups have a phylogenetically dispersed distribution. also emphasize that the developers of the WSH test regard this test as biased and excessively critical in This fact, together with the existence of disparate tissue types, developmental strategies, and cell-cell communiassessing the significance of likelihood differences among competing tree topologies, and they recommend cation mechanisms provides increasing evidence that multicellularity is a trait that has emerged independently, the AU test for general tree testing 
